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\) MANUFACTURE OF STAMPER FOR OPTICAL DISC 
7)Abstract: 

{OBLEM TO BE SOLVED: To provide a method for manufacturing a high-quality stamper at a high yield by 

tomated steps. ■ ■ r • 

)LUTION: This method for manufacturing a stamper for an optical disc consists of a photosensitive layer forming 
3p of forming a photosensitive layer after cleaning a substrate, a drying step of drying the photosensitive layer, a 
otosensitive step of performing photosensitization according to desired data, an electroconductive step of 
rforming an electroconductive process of a surface by electroless plating, and a metal layer forming step of 
-ming a nickel metal layer on an electroconductive surface using an electrocasting method. When performing 
3se steps, under the electroconductive process, at least, the surface is treated with a negative charge 
utralizing agent, then is treated with a tin-palladium treating agent, and further, is treated with a promoter to 
-nove the tin component. After that, the surface is treated with an electroless nickel liquid. Every process in the 
jctroconductive step represents a method for manufacturing a stamper for an optical disc using a spin coating 
Dcess. 
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AIMS . 

laim(s)] . ... 

laim 1] The optical sensitization layer formation process which forms an optical sensitization layer m this substrate 
sr washing a substrate. The desiccation process which dries this optical sensitization layer, and the sensitization 
)cess which exposes this optical sensitization layer according to desired data, An electric conduction chemically- 
dified [ which electric-conduction-ization-processes the front face of the substrate which supports this optical 
isitization layer that carries out the development of this exposed optical sensitization layer, and remains by the 
determined pattern by the electroless deposition method ] degree, In the manufacture approach of the stamper 
ssessing the metal layer formation process which forms a nickel metal layer in this electric-conduction-ized front face 
electrocasting for optical disks, it sets to an electric conduction chemically-modified [ above-mentioned ] degree, 
e above-mentioned front face is processed with (1) minus charge neutralizer (A) at least. Subsequently (2) After 
)cessing by the tin-palladium system processing agent (B), processing with (3) accelerators (C) further and removing 
ji component, (4) What is processed with nori-electrolyzeH nickel hquid (D)' performs electric conduction-ized 
)cessing. The above-mentioned development of an electric conduction chemically-modified [ above-mentioned ] 
jree, processing by the above-mentioned minus charge neutralizer (A), It is the manufacture approach of the stamper 
optical disks characterized by what each of processings by the above-mentioned tin-palladium system processing 
tnt (B), processings with the above-mentioned accelerator (C), and processings with the above-mentioned radio 
ution nickel liquid (D) is performed for with a spin coat method. 

laim 2] The above-mentioned minus charge neutralizer (A), the above-mentioned accelerator (C), and the above- 
;ntioned radio solution nickel liquid (D) are the manufacture approach of the stamper for optical disks according to 
im 1 all characterized by being acidity, neutrality, or the alkalescence of pH<=9 under a 25-degree C temperature 

idition. ^ n V. r -1 

laim 3] The above-mentioned minus charge neutralizer (A) is the manufacture approach of the stamper for optical 
ks according to claim 1 characterized by containing the compound which has betaine structure, and a 
lyoxyethylene alkylamine system compound. 

laim 4] The manufacture approach of the stamper for optical disks according to claim 3 characterized by for the 
tnpound which has the above-mentioned betaine structure being a compound expressed with the following general 
•mula [-izing 1], and the above-mentioned polyoxyethylene alkylamine system compound being a compoxmd 
pressed with the following general formula [-izing 2]. 
Drmula 1] 

R2 

I ® e ■ 

-N-CH2COO 

I 

Rs 
Drmula 2] 
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^ (CH2CH20)n,H 

-N 

\ (CHiCH^OnH 
"i^^ R. {i> j^t^l— 2 OcD^^bk^^:^U mSanli. m+n = 4~ 



aim 



5] The above-mentioned radio solution nickel liquid (D) is the manufacture approach of the stamper for optical 
ks according to claim 1 characterized by coming to contain a nickel sulfate, dimethylamine borane, a malic-acid 
nponent, and a succinic-add component at least, and performing processing with the above-mentioned radio solution 
kel liquid (D), without heating. 



anslation done.] 
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TAILED DESCRIPTION 



stailed Description of the Invention] 
'01] 

le technique in which invention belongs] This invention relates to the manufacture approach of the stamper for 
ical disks which can manufacture the good stamper for optical disk manufacture by high yield. 

»02] 

ascription of the Prior Art] The information record original recording (stamper) for manufactunng optical disks, such 
a compact disk (CD), CD-ROM, and a videodisk, conventionally is the following, and is made and created. 
103] That is, after carrying out the coat of the positive type photoresist to a glass substrate with a smooth front face so 
t it may become uniform thickness, forming an optical sensitization layer in it and making it dry this optical 
isitization layer, this optical sensitization layer is exposed according to an information signal using a laser beam, a 
isitization part is formed, dissolution removal of the sensitization part is carried out by developing with a developer 
3 optical sensitization layer subsequently exposed," and an information signal pit is formed. Next, after electric- 
iduction-ization-processing the above-mentioned front face in which the above-mentioned information signal pit 
s formed, a nickel layer is formed by electrocasting, this is exfoliated, and the stamper for manufacture of an optical 
k etc. is obtained. 

)04] Although such a stamper production process has been conventionally performed by the isolated system for every 
wn stream processing within a clean room Recently, examination which each process is stored [ examination ] in one 
tied housing, the interior is maintained [ examination ] at a non-dust condition, and the automatic material handling 
;tem which conveys a base material between each process is formed and saved labor [ examination ] fiirther, and 
ses productivity greatly is made (Japanese-Patent- Application-No. No. 195764 [ six to ] official report). 
)05] Although the electroless deposition method is used on the occasion of the above-mentioned electric conduction- 
d processing and some kinds of metals, such as silver, copper, nickel, and gold, are known as a metal which may 
50sit by this electroless deposition method In the electric conduction-ized processing in the manufacture of a stamper 
intioned above, there are few defects of a pinhole etc. and nickel with sufficient concordance with the nickel 
ctrocasting film of a back process is used effectively greatly [ a degree of hardness ]. By the way, in order to make a 
tal coat form in the front face by the electroless deposition method by using a nonmetal as the plated body generally, 
: catalyst which serves as a start point of a metaled deposit reaction on this front face as the pretreatment is made to 
5orb, and the method of depositing a metal by making this into a nucleus is adopted. Therefore, the big effect about 
ability of the adsorbed state and the amount of adsorption of a catalyst nucleus which are formed of the catalyst 
lich the catalyst was made to stick to good [ how ], or was adsorbed to perform electroless deposition good is done. 
)06] It is common to use the tin-palladium system activator containing both tin ion and palladium ion called the so- 
led catalyst as the above-mentioned catalyst. Although this catalyst is a colloid activator obtained by mixing a 
iladium chloride with a stannous chloride, in order to make this catalyst stick to a photoresist (for it to have tiie charge 
minus), and a glass front face (for it to have the charge of minus similarly) good and to form a catalyst nucleus, it 
3ds to pretreat. As the approach of the above-mentioned pretreatment, first, since the chemical resistance of this 
otoresist is not enough when plating, for example on the photoresist front face in manufacture of the above-mentioned 
mper although the etching processing by the chromium-sulfate acid is mentioned, the front face of this photoresist is 
graded greatiy and there is a problem of the abihty not to make a good pit form. Moreover, in order to solve such a 
)blem, the washing processing agent is developed, but a washing processing agent has the problem that the aboye- 
mtioned photoresist cannot be dissolved, or the adsorption power of a surfactant is conversely weak and reforming 
th the above-mentioned sufficient front face to which the above-mentioned catalyst is made to stick good cannot be 
rformed, in order to show strong alkalinity. 
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>07] Moreover, although it is necessar^^erform electroless deposition at low teiri^^ture if possible, and to 
)osit nickel and the precise and uniforSRkel layer needed to be made to form whi^ecise surface type-like 
itrol like manufacture of a stamper was required, by the manufacture approach of the conventional stamper, the 
ount of adsorption of a catalyst was not enough and was not able to form a nickel layer good by low temperature in 

5 way. 

108] That is, by the manufacture approach of the conventional stamper, altogether, by spin coat processing, electroless 
)Osition was performed good at low temperature, and there was a problem that a good stamper could not be obtained 
ligh yield under the process by which the **** was automated. 

109] Therefore, the purpose of this invention is to offer the manufacture approach of the stamper which can 
nufacture a good stamper by high yield under the automated process. 

eSs for Solving the Problem] this invention person etc. did the knowledge of the ability to attain the above- 
ntioned purpose by processing a substrate front face with a minus charge neutralizer first on the occasion of the 
ctric conduction-ized processing performed after a development, as a result of inquiring wholeheartedly that the 
)ve-mentioned technical problem should be solved. 

H 1] The optical sensitization layer formation process which forms an optical sensitization layer m this substrate after 
king this invention based on the above-mentioned knowledge and washing a substrate. The desiccation process 
ich dries this optical sensitization layer, and the sensitization process which exposes this optical sensitization layer 
jording to desired data. An electric conduction chemically-modified [ which electric-ccnduction-ization-processes 
•front face of the substrate which supports this optical sensitization layer that carries out the development of this 
josed optical sensitization layer, and remains by the predetermined pattern by the electroless deposition method ] 
Tee, In the manufacture approach of the stamper possessing the metal layer formation process which forms a mckel 
•tal layer in this electric-conduction-ized front face by electrocasting for optical disks, it sets to an electric conduction 
jmically-modified [ above-mentioned ] degree. The above-mentioned front face is processed with (1) minus charge 
atralizer (A) at least. Subsequently (2) After processing by the tin-palladium system processing agent (B), processmg 
th (3) accelerators (C) fiorther and removing a tin component, (4) What is processed with non-elecfrolyzed nickel 
□id (D) performs electric conduction-ized processing. And the above-mentioned development of an electnc 
iduction chemically-modified [ above-mentioned ] degree, processing by the above-mentioned minus charge 
atralizer (A), It is in offering the manufacture approach of the stamper for optical disks characterized by what each of 
icessings by the above-mentioned tin-palladium system processing agent (B), processings with the above-mentioned 
;elerator (C), and processings with the above-mentioned radio solution nickel liquid (D) is performed for with a spin 

it method. , i. ^- j 

)12] Moreover, as for this invention, the above-mentioned minus charge neutralizer (A), the above-mentioned 
;elerator (C), Mid the above-mentioned radio solution nickel liquid (D) all provide the bottom of a 25-degree C 
nperature condition with the manufacture approach of the stamper for the above-mentioned optical disks which is 
dity, neutrality, or the alkalescence of pH<=9. Moreover, this invention offers the manufacture approach of the 
3ve-mentioned stamper for optical disks that the above-mentioned minus charge neutralizer (A) contains the 
mpound which has betaine structure, and a polyoxyethylene alkylamine system compound. 

)13] Moreover, this invention offers the manufacture approach of the stamper for the above-mentioned optical disks 
It the compound which has the above-mentioned betaine structure is a compound expressed with the following 
neral formula [-izing 3] (it is the same as the above [-izing 1]), and the above-mentioned polyoxyethylene alkylamine 
stem compound is a compound expressed with the following general formula [-izing 4] (it is the same as the above [- 
ng2]). 
)14] 

Drmula 3] 
R2 

I ® © 
-N-CH2COO 

I 

R3 



315] 
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>rmula4] 

^ (CH2CH20)-.H W W 

-N 

\ (CHjCHaOnH 

Rd li, ^1^1— 2 0©MYbK^3i^:5^U mJl2>n<i> m+n = 4~ 

116] Moreover, as for this invention, the above-mentioned radio solution nickel liquid (D) comes to contain a nickel 
fate dimethylamine borane, a malic-acid component, and a succinic-acid component at least, and the processing with 
above-mentioned radio solution nickel liquid (D) offers the manufacture approach of the stamper for the above- 
ntioned optical disks performed without heating. 
•171 

nbodiment of the Invention] Hereafter, the manufacture approach of the stamper for the optical disks of this 

ention is explained to a detail. The glass base usually used in manufacture of an optical disk as the above-mentioned 

)strate used in this invention is used. _ 

II 8] Moreover the layer which applies a photoresist and is formed on the above-mentioned base matenal as the 
)ve-mentioned' optical sensitization layer formed in the above-mentioned base material in this invention is mentioned, 
this photoresist, although both a negative-mold photoresist and a positive type photoresist can be used, generally 
>itive type photoresists, such as a naphthoquinone azide system photoresist, are used. Moreover, as this positive type 
5toresist, commercial items, such as the Fuji hunt company.m^e, a trade name "a photoresist HPR204", a product 
de from'sHIPURE, and a trade name "SI 800' series", can also be used. . ; 

H9] Moreover, the above-mentioned minus charge neutralizer (A) used in this invention needs to be ** contaming 
: compound which can neutralize this minus charge in the above-mentioned photoresist which is used in order to 
ke the tin-palladium system processing agent (B) mentioned later stick to a substrate front face good, and has a minus 
irge and a glass substrate front face. Therefore, as the above-mentioned minus charge neufralizer (A), although the 
ter solution of a quartemary-ammonium-salt system, a betaine system or an amine system especially an amine 
•boxylic-acid system, and a polyoxyethylene alkylamine system etc. is mentioned, the water solution contaimng the 
Tipound which has betaine structure, especially the water solution containing the compound which has this betaine 
acture, and a polyoxyethylene alkylamine system compound are mentioned especially preferably. 
)20] Although the compound which has the above-mentioned betaine structure is a compound which has both a cation 
t and an anion part and a carbobetaine system, a sulfo betaine system, and the sulphato betaine system are m a monad 
main things, the compound expressed especially with the following general formula [-izing 5] (it is the same as the 
3ve [-izing 1] and [-izing 3]) is mentioned preferably. 
)21] 

)rmula 5] 
R2 

I ® e 
-N-CH2COO 

I 

R3 

^4^. R,. Ri&J>'R3(i. 0©^ftok^^^o ) 

)22] In addition, the inside of a formula, Rl, and R2 And R3 Although the hydrocarbon group of carbon numbers 1- 
is shown, it is desirable that it is especially the alkyl group of carbon numbers 8-20. 

)23] moreover, everything but a compound that is expressed with the above-mentioned general formula [-izing 5] as a 
tnpound which has betaine structure - the following ~ compound (1) shown in [-izing 6] - (7) etc. - it is mentioned. 
)24] 

Drmula 6] 
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-N(CH3)2CH2COO 


^ (I) 




(2) 


-NCCHOaCiHdCOO- 


-NHjCaHiCOO 


(3) 




(4) 


-NH2C2H4COO 




(5) 


-N(CH,)2CH2S03- 


-N(CH,)iCiH4S03- 


(6) 



CH3 

-n-chjCoo ... ^7) , , , f:,; , • 

I 

CH3 

>251 Moreover the above-mentioned polyoxyethylene alkylamine system compound is an amine compound which 
; a polyoxyethylene alkyl chain and an alkyl chain, and the compound specifically expressed with the foUowmg 
leral formula [-izing 7] (it is the same as the above [-izing 2] and [-izing 4]) is mentioned. 
)26] 

)rmula7] ^ 
^ (CH*CH2 0)»H 

\ (CH2CH20)„H 

)27] In addition, the inside of a formula and R4 Although the hydrocarbon group of carbon numbers 1-20 is shown, 
jecially the alkyl group of carbon numbers 8-20 is desirable. , r • • -n 

)28] moreover - as the example of a compound expressed with the above-mentioned general formula [-izmg 7J ~ the 
lowing ~ compound (8) shown in [-izing 8] etc. ~ it is mentioned. 
)29] 

armulaS] 

(8) 

\ (CaHaO-^-H-H 

mRU^nd. ^tl^'tll-^2 0Oim^Sfm- (ffiU m+n = 4~2 Or- 
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50] moreover -- as the above-mention^^lyoxyethylene alkylamine system compel -- the following 
ipound (9) shown in [-izing 9] - ( 1 2) eW- it can also use. 
31] 

rmula9] 

^N-(C.H40^i^H (9) 

-N^(CzH4(»3H -A (10) 

I 

(CaH40^H 



R. 



tjn?^ R,. R8&dtn' {iBUili^iiO'efe^o ) 



?^ (12) 
-N — (CzH40->-=-H 

«?f». RTliilJi^CDiiO'efe^o ) 

)321 Moreover as a compound which has the above-mentioned betaine structure, commerci^ items, such as a trade 
ne "ANHI toll 2068" and the Kao Corp. make, can also be used, and commercial items, such as a trade name 
MITO 320" and the Kao Corp. make, can also be used as the above-mentioned polyoxyethylene alkylamme system 

B31 As^SeblSng ratio of coal (weight ratio) of the compound and polyoxyethylene alkylamine system 
moound which have the above-mentioned betaine structure in the above-mentioned mmus charge neufralizer (A), 
ine referred to as 0 1:1-1:1 is desirable. As for the loadings of the compound and polyoxyethylene alkylMnine system 
moound which have the above-mentioned betaine structure in a minus charge neutralize (A), it is desirable to 
nsider as 0 05 - 5 % of the weight. In addition, the above-mentioned water solution as the above-mentioned mmus 
aree neutralizer (A) In order to contain alcohol, such as isopropyl alcohol and ethanol, and to make especially 
lubility good The amount of this alcohol used at this time of dissolving each above-mentioned compound m this 
S beforehand, and mixing in water further It is desirable that it is 50 - 200 % of the weight (it is the 50 - 200 
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ight section to the component 100 weij^^ections other than alcohol) to the above-^^ioned whole minus charge 
rtralizer (A). 

64] Moreover, the colloidal solution called the so-called catalyst containing tin and palladium as the above- 
ntioned tin-palladium system processing agent (B) used in this invention is mentioned, the colloid activator obtained 
en this colloidal solution mixes stannous chloride and a palladium chloride - it is - a stannous chloride solution ~ 
npared with the case of being independent, it is quite stable, and a drug solution life is also boiled markedly and is 
g. As the above-mentioned colloidal solution, either a hydrochloric-acid system tin-palladium system activator or a 
t system tin-palladium system activator can be used. Specifically, solutions, such as the "catalyst C" by the Hitachi 
emical Co., Ltd. make, trade name "HS-201B", product [ made from SHIPUREI ], and trade name "queue POJITTO 
alyst 9F" "KYATAPOJITTO 44" Okuno Pharmaceuticals company and "a catalyst A-30", etc. can be used. 
135] moreover, the above-mentioned accelerator (C) used in this invention ~ a sulfuric acid, a hydrochloric acid, a 
lium hydroxide, and HBF4 etc. - commercial items, such as accelerators, such as the Hitachi Chemical Co., Ltd. 
ke and a trade name "ADP-501 a product made from SHIPUREI, and a trade name "an accelerator 19", etc. can be 

136] Moreover, the water solution with which the above-mentioned radio solution nickel liquid (D) used in this 
ention comes to contain nickel salt, a reducing agent, a complexing agent, and a buffer is mentioned. As the above- 
ntioned nickel salt, although a nickel sulfate or a nickel chloride is common, nickel acetate, nickel carbonate, nickel 
iosulfonate, etc. are used. Moreover, as the above-mentioned reducing agent, dimethylamine borane, diethylamine 
rane, and sodium hypophosphite are used, as the above-mentioned complexing agent, a glycolic acid, a lactic acid, a 
lie acid, a citric acid, alkali-metal salts, such as these sodium salt, etc. are used for an organic carboxylic acid, 
iroxy acid, and a concrete target, and an acetic acid, a propionic acid, dicarboxylic acid, a succinic acid, alkali-metal 
ts, such as these sodium salt, etc. are used as the above-mentioned buffer. Moreover, in addition to each above- 
ntioned component, optimum dose addition;of the surfactant for staljili^ers, such as a lead compound of a minute 
ount and a sulfur compound, and the improvemerif in wettability, the pH regulator, etc. can also be carried out further 
he above-mentioned radio solution nickel liquid (D). 

)37] Moreover, in order for water-solution ** which comes to contain each following component by the following 
isistency to make a nickel deposit reaction cause low temperature, especially near a room temperature as the above- 
intioned radio solution nickel liquid (D), it is used especially preferably, nickel-sulfate (40g [ 20-]/dm3); - 
nethylamine borane or diethylamine borane - especially - desirable ~ a dimethylamine borane (4g [ 2-]/dm3); 
Jic-acid component (a malic acid and this alkali-metal salt) (5-15 g/dm3) and a succinic-acid component (a succinic 
d and this alkaU-metal salt) (10 - 20 g/dm3). 

)38] Moreover, since the adhesion of this photoresist deteriorate, or a pit configuration change with the dissolutions 
1 may degrade the signal engine performance when an alkaline processing agent be use for the above-mentioned 
Dtoresist, as for the above-mentioned minus charge neutralizer (A), the above-mentioned accelerator (C), and the 
Dve-mentioned radio solution nickel liquid (D), it be all desirable under a 25 - degree C temperature condition that 
y be neutrality, acidity, or the alkalescence of pH<=9. 

)39] The manufacture approach of the stamper for the optical disks of this invention The optical sensitization layer 
mation process which forms an optical sensitization layer in this substrate after washing a substrate. The desiccation 
)cess which dries this optical sensitization layer, and the sensitization process which exposes this optical sensitization 
'er according to desired data. The development of this exposed optical sensitization layer is carried out, and it can 
Ty out by performing the metal layer formation process which forms a nickel metal layer in this front face electric- 
Liduction-ized the electric conduction chemically-modified [ which electric-conduction-ization-processes the front 
:e of the substrate which supports this optical sensitization layer that remains by the predetermined pattern by the 
sctroless deposition method ] degree by electrocasting. Such an approach is the same as the manufacture approach of 
5 conventional stamper. 

)40] ** and it sets to an electric conduction chemically-modified [ above-mentioned ] degree in the manufacture 
proach of the stamper for the optical disks of this invention. The above-mentioned front face is processed with (1) 
nus charge neutralizer (A) at least. Subsequently (2) After processing by the tin-palladium system processing agent 
), processing with (3) accelerators (C) further and removing a tin component, (4) What is processed with non- 
;ctrolyzed nickel liquid (D) performs electric conduction-ized processing. Each of the above-mentioned development 
an electric conduction chemically-modified [ above-mentioned ] degree, processing by the above-mentioned minus 
arge neutralizer (A), processings by the above-mentioned tin-palladium system processing agent (B), processings with 
J above-mentioned accelerator (C), and processings with the above-mentioned radio solution nickel liquid (D) is 
rformed with a spin coat method. 
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41] Furthermore, if it explains in foil processing by the above-mentioned mi^pharge neutralizer (A) will be 

formed for the hydrophilic (wettabilit:^Rprovement in the above-mentioned frontwl, and charge adjustment, and 
above-mentioned processing will be performed by carrying out the spin coat of the above-mentioned minus charge 
itralizer (A) to the above-mentioned front face. Under the present circumstances, as for especially processing 
iperature it is desirable to consider as 25-45 degrees C 20-50 degrees C, and, as for the processing time, it is 
irable to consider as for 0.5 - 20 minutes. Moreover, before after termination of the above-mentioned processmg 
forms processing by the above-mentioned tin-palladium system processing agent (B), it is desirable to rinse and to 
love the superfluous above-mentioned minus charge neutralizer (A). 

42] Processing by the above-mentioned tin-palladium system processing agent (B) is performed by carrymg out the 
a coat of the above-mentioned tin-palladium system processing agent (B) to the above-mentioned front face 
cessed by the above-mentioned minus charge neutralizer (A). Under the present circumstances, as for the processmg 
e it is desirable to consider as for 0.5 - 20 minutes, and, as for processing temperature, it is desirable to consider as 
40 degrees C. By performing this processing, it will be in the condition that the catalyst nucleus stuck to the above- 
ntioned front face. ^ , , 

43] Moreover, processing with the above-mentioned accelerator (C) can be performed by carrying out carrying out a 
n coat to the above-mentioned front face which processed the above-mentioned accelerator (C) by the above- 
ntioned tin-palladium system processing agent (B), and making it react to it for 0.5 - 15 minutes etc. 
•44] Moreover, rinsing is desirable before after termination of processing with the above-mentioned accelerator (C) 
forms processing with the above-mentioned radio solution nickel liquid (D). 

45] Moreover, as for the processing with the above-mentioned radio solution nickel liquid (D), it is desirable to carry 
so that the plating of the thickness of extent which does not have trouble in electrocasting of degree process may be 
med Although especially the thickness of the plating formed does notr.limit, its about 500-2000A is desirable, and its 
ig uniform as much as possible is desirable. Moreover, as for the processing time of processing with the above- 
ntioned radio solution nickel liquid (D), it is desirable that it is for 1 - 10 minutes, and the ordinary temperature (20- 
degrees C) of processing temperature, i.e., carry out, without heating, is desirable. Furthermore, as for the above- 
ntioned processing, it is desirable to process using above water-solution ** as non-elecfrolyzed nickel liquid (D), 

hout heating. , . ^ • n _r- 

146] In addition, it is desirable that can use a well-known thing without a limit and any processing usually performs it 
ng the same spin coater in this case especially as a spin coater which performs the above-mentioned development of 
electric-conduction chemically-modified [ above-mentioned ] degree, processing by the above-mentioned minus 
irge neutralizer (A), processing by the above-mentioned tin-palladium system processing agent (B), the processing 
h the above-mentioned accelerator (C), and processing with the above-mentioned radio solution nickel liquid (D). 
us by performing each of each above-mentioned processings with a spin coat method, each processing can be 
■formed simple using the same equipment, and each processing can be perfonned good, without causing degradation 
the processing agent further used in each processing. 

)47] After processing with non-elecfrolyzed nickel liquid (D) and completing an electric conduction chemically- 
edified degree, it folly rinses, and by the bath of a nickel sulfamic acid system, perform nickel electrocasting, an about 
0-300-micrometer nickel layer is made to form, it exfohates from glass, and a stamper is completed through washing, 

ir-face polish, and blanking. , • j 

)48] Next, the manufacture approach of the stamper of the optical disk of this invention is explained concretely, 
erring to the desirable manufacturing installation used in this invention shown in drawing J . Here, drawing. 1 is the 
lematic diagram in which omitting the details and showing the desirable manufacturing installation used in case the 
inufacfore approach of the stamper of this invention is enforced. 

)49] The manufacturing installation 10 preferably used for this invention shown in drawing J. A laser beam is 
adiated according to the data (information signal) recorded on an optical sensitization layer. The 1st unit 1 which 
■ms the sensitization part according to an information signal, and the input port which throws in a glass subsfrate from 
5 equipment outside, The 2nd unit 2 which has the desiccation device in which the subsfrate with which the optical 
isitization layer was formed in the front face is dried, the 3rd unit 3 which carries out the coat of the positive type 
otoresist to a substrate so that it may become with uniform thickness, and forms an optical sensitization layer, and the 
posed optical sensitization layer are developed. It has the 4th unit 4 and taking-out opening which electric- 
nduction-ization-process the front face of the subsfrate which supports the optical sensitization layer which remains 
the predetermined pattern. It comes to provide the 6th unit 6 which carries out the coat of the protection lacquer to 
; front face of a stamper on which the pit was formed in the 5th unit 5 which forms a metal layer in the electric- 
nduction-ization-processed front face by elecfrocasting, and a front face. Furthermore, the conveyance device for 
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veying a substrate is attached in the ab^mentioned manufacturing installation ba^en each unit, the temperature 
humidity in equipment are managed U^TOrmly, and it is managed by the non-dust ^Bition. 
50] And in order to enforce the stamper manufacture approach of this invention using the above-mentioned 
lufacturing installation, first, the glass substrate as a substrate is thrown into the 2nd unit 2 from the above- 
itioned input port, and this thrown-in glass substrate is conveyed to the 3rd unit 3. And m this 3rd unit 3, the front 
- of this glass substrate is rinsed, priming and coat processing of a photoresist are performed, and an optical 
sitization layer is formed (optical sensitization layer formation process). Although spin coat processing, immersion 
cessing etc are not limited, when thickness distribution of the photoresist film is taken into consideration, as for the 
■ve-mentioned priming and especially the above-mentioned coat processing, it is desirable that spin coat processing 
forms. Moreover, generally as a primer used in the case of the above-mentioned priming, a silane coupling agent, 
IDS (hexamethyldisilazane), etc. are used. ^ , . • . . a 

5 1 1 Next stoving of the above-mentioned glass substrate with which the coat of the photoresist was earned out and 
optical sensitization layer was formed is conveyed and carried out to the 2nd unit 2 (desiccation process). 
521 After desiccation process termination, the above-mentioned glass substrate is conveyed to the 1st unit 1, and is 
.osed according to the data (information signal) of a request of the above-mentioned optical sensitization layer using 
iser beam, and a sensitization part is formed in the above-mentioned optical sensitization layer of the above- 
ntioned front face (sensitization process). , . , . . . , . . 

53] Then the above-mentioned glass substrate which the above-mentioned optical sensitization layer exposed is 
iveved to the 4th unit 4, and negatives are developed by carrying out the spin coat of the developer. Thereby, the 
.ve-mentioned sensitization part is removed and the glass substrate (subsfrate which supports the above-mentioned 
ical sensitization layer which remains by the predetermined pattern) with which it comes to form the signal pattern to 
ich the above-mentioned optical sensitization layer remained namely, followed the above-mentioned information 
nal by the predetermined pattern is obtained. Furthermore, an electric conduction chemically-modified degree is 
formed by performing electric conductiori-ized processing mentioned above within this 4th unit 4. The developer and 
development approach of arbifration can be used for the above-mentioned developer and the development approach 
:ording to the photoresist to be used. , . . ^ ' • j 

154] Next the glass substrate which performed the above-mentioned electnc conduction-ized processing is conveyed 
he 5th unit 5, about 200-350 micrometers of nickel layers are formed in the above-mentioned front face by mckel 
ctrocasting, and a metal layer formation process is performed. . . , ^ ^ . r i. 

155] Moreover the stamper by which the pit of a desired information signal was formed in the front face by [, such as 
amine to the 6th unit 6, carrying out the coat of the protection lacquer, taking it out again, grinding a rear face, and 
rcing the garbage of an inside-and-outside periphery. ] carrying out after exfoliating the nickel layer by taking out the 
)ve-mentioned glass substrate from the above-mentioned manufacturing installation after termination of the above- 
ntioned metal layer formation process and carrying out washing processing using the exclusive remover of marketing 
this nickel layer etc. is obtained. 

sample] Hereafter, although an example explains this invention to a detail further, this invention is not limited to 

*S6 

)57] The water solution which contains each component of the <example of manufacture> [preparation of non- 
ctrolyzed nickel liquid (D)] following by the following consistency was adjusted, and this was made into non- 
ctrolyzed nickel liquid (D). Moreover, ion exchange water was used at this time. pH of the obtained non-elecfrolyzed 
;kel liquid was 6.8 under the 25-degree C temperature condition, 
nit* s/dmS^ 

Hckel sulfate 30 and sodium succinate 20 and malic acid 10 and dimethylamine borane 4 [0058] [adjustment of a 
nus charge neufralizer (A-1)] ~ 11. of partially aromatic solvents of ion exchange water and ethanol ~ receiving ~ the 
Dve-mentioned compound ~ Ig of each, (7) and the above-mentioned compound (8 [the compound which R7 is the 
-yl group of a carbon number 1 8 among a formula, and is m+n=20]) were added so that 3g might be contained, and 
• water solution of a minus charge neufralizer (A-1) was adjusted. Under the present circumstances, compound (7) 
though it was made to dissolve in water, it is the above-mentioned compound (8). It mixed, after making it add and 
jsolve in the 50 % of the weight water solution of ethanol in consideration of that solubility. In addition, pH of the 
tained minus charge neufralizer (A-1) was 7.5 under 25-degree C temperature conditions. , u , 

)59] [adjustment of a minus charge neutralizer (A-2)] - 11. of ion exchange water ~ receiving ~ a polyoxyethylene 
:ylamine system activator, a frade name "AMITO 320", and the Kao Corp. make - 4g and a betaine system surfactant 
de name "ANHI toll 20BS", and the Kao Corp. make ~ Ig (it is Ig by solid content weight conversion) was 
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■.dlved and the minus charge neutrahze^2) was adjusted. In addition, this minus f|ee neutralizer (A-2) was 
it"contains an alcohol content about sevHT/o of the weight. Moreover, pH of this mWcharge neutralizer (A-2) 
; 7.2 under 25-degree C temperature conditions. , ^ ^ ^ r ^ ■ 

601 The disk-like glass substrate of the diameter of 160mm is thrown mto the 2nd unit 2 of the manutactunng 
allation shown in <example 1> drawing 1 . After rinsing a substrate in the 3rd unit 3, carry out priming and "a 
•toresist SI 805" (a trade name, product made from SHIPUREI) is applied to a front face with the spin coat which 
d the spin coater (optical sensitization layer foimation process). Next, after having followed after desiccation 
siccation process) in the 2nd unit 2, following the information signal in the 1st unit 1 and making it expose 
rnatively (sensitization process), it conveyed to the 4th unit 4. ^ . v . . ji- 

ei ] In the 4th unit 4, the above-mentioned glass substrate was installed on the stage of a spin coater by the handling 
tem and carried out'the vacuum suction chuck on the stage. It continued, spin processing of the alkali system 
eloper was carried out, dissolution removal of the sensitization part was carried out, when the predetermined 
)rmation pit was formed, development was stopped, spin washing was fiirther carried out enough with ultrapure 
er, and the glass substrate which supports the above-mentioned optical sensitization layer which remains by the 
determined pattern was obtained. /ai\**i, 
621 Next it processed by carrying out the spin coat of the above-mentioned minus charge neutralizer (A-1) to the 
It face of the glass substrate which supports the above-mentioned optical sensitization layer which remains by the 
.ve-mentioned predetermined pattern, and making it react to it for about 30 seconds, then, after spin nnsing and a tin- 
ladium system processing agent - die spin coat was carried out and it processed by maldng the watw solution 
itaining (B) (**** drug industry company make, trade name "Catalyst C")5 % of the weight and 15 % of the weight 
'oncentrated hydrochloric acid react for about 5 minutes. After the above-mentioned processing termination, spin 
line, was carried out, after carrying out the spin coat of the 10 % of the weight water solution of hydrochlonc acids to 
above-mentioned front face and making ifreact to it for 90 seconds as'aii accelerator (C) for removal of a surface tin 
nponent the spin coat was carried out, it processed by carrying out spin rinsing and having made non-electrolyzed 
kel liquid (D) react for about 1 0 minutes at the room temperature of 23 degrees C, and electnc-conduction-ized 
cessing was performed. After performing an electric conduction chemically-modified degree, nnsing was performed 
I it was made to dry by each above-mentioned processing. 

i631 Next the above-mentioned glass substrate was conveyed to the 5th unit 5, by using this glass substrate as a 
hode, elecfrocasting was performed, about 300-micrometer nickel layer was formed, and the metal layer formation 

icess was performed. , . , , , .11 

•641 Next after having taken out the above-mentioned glass substrate with which the nickel layer as a metal layer was 
med from the manufacturing installation, exfoliating this nickel layer from this glass subsfrate and washing this 
kel layer the coat of the protection lacquer was carried out to the field in which this nickel layer is supplied to the 6th 
1 6 and Oie pit of this nickel layer is formed, rear-face polish and blanking processing were performed, and the 
mp'er was obtained. The signal property with a good place of there being no exterior defect of the obtained stamper, 
1 having evaluated the signal property was acquired. When 500 stampers were produced similarly and those block 
or rates were measured, it was 2/sec on the average. ^ i 

)651 According to the manufacture approach in this example, unattended operation was possible from the optical 
isitization layer formation process to the metal layer formation process. And when produced by continuation for 30 
/s it could produce an average of 22 days at a time, among those it was 95% and the rate of an excellent article was 
r that to which a defective also considers electric conduction-ized processings, such as a blemish of a glass substrate. 



?66rirreplaced with the <example 2> minus charge neufrahzer (A-1), and the stamper was manufactured like the 
rniple 1 except having used the minus charge neutralizer (A-2). The stamper obtained by this example as well as an 

unple 1 was good. . . , i> - 4. 

)671 In the example 1 of the <example 1 of comparison> book comparison, m order for immersion processing to 
rfonn only processing with the non-electrolyzed nickel liquid (D) of an example 1, the nickel cistern of 31. of volume 
s installed, and the stamper was manufactured as follows. , ^ , • 

)681 Namely, the disk-like glass subsfrate of the diameter of 160mm is thrown mto the 2nd umt 2 ot the 
inufacturing installation shown in drawing 1 . After rinsing a subsfrate in the 3rd unit 3, carry out pnming and a 
otoresist S1805" (a frade name, product made from SHIPUREI) is applied to a front face with the spin coat which 
3d the spin coater (optical sensitization layer formation process). Next, after having followed after desiccation 
jsiccation process) in the 2nd unit 2, following the information signal in the 1st umt 1 and making it expose 
ematively (sensitization process), it conveyed to the 4th unit 4. 
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^91 In the 4th unit 4, the above-mentio^klass substrate was installed on the stage^^spin coater by the handling 
em and carried out the vacuum suctioiTOuck on the stage. It continued, spin proceSPTg of the alkali system 
eloper was carried out, dissolution removal of the sensitization part was carried out, when the predetermmed 
»rmation pit was formed, development was stopped, spin washing was fiirther carried out enough with ultrapure 
er, and the glass substrate which supports the above-mentioned optical sensitization layer which remains by the 
determined pattern was obtained. . ^ • . * r /a ix^^fV,^ 

701 Next it processed by carrying out the spin coat of the above-mentioned minus charge neutralizer (A-1) to the 
It face of the glass substrate which supports the above-mentioned optical sensitization layer which remains by the 
ve-mentioned predetermined pattern, and making it react to it for about 30 seconds, then, after spin rinsing and a tin- 
adium system processing agent ~ the spin coat was carried out and it processed by making the water solution 
taining (B) (**** drug industry company make, trade name "Catalyst C")5 % of the weight and 15 % of the weight 
•oncentrated hydrochloric acid react for about 5 minutes. Spin rinsing was carried out, after the above-mentioned 
cessing termination, after carrying out the spin coat of the 10 % of the weight water solution of hydrochloric acids to 
above-mentioned front face as an accelerator (C) for removal of a surface tin component and making it react for 30 
onds spin rinsing was carried out, after making it dry, the above-mentioned nickel cistern was made immersed for 10 
lUtes' and the nickel layer was formed. By each above processing, after performing an electric conduction 
mically-modified degree, it installed in the spin coater again and rinsing and desiccation were performed. 
711 Next the above-mentioned glass substrate was conveyed to the 5th unit 5, by using this glass substrate as a 
lode, electrocasting was perfomied, about 300-micrometer nickel layer was formed, and the metal layer formation 

cess was performed. ^ 1 1 

721 Next after having taken out the above-mentioned glass substrate with which the nickel layer as a metal layer was 
ned from' the manufacturing installation, exfoliating this nickel layer from this glass substrate and washing this 
kel layer the coat of the protection lacquer was carried out t6 -the field ih which this nickel layer is supplied to the 6th 
t 6 and tiie pit of this nickel layer is formed, rear-face polish and blanking processing were performed, and the 
Tip'er was obtained. Thus, after the production start, although about ten sheets of the beginning showed the good 
perty the produced stamper needed the treatment of having lengthened immersion time amount, havmg warmed a 
:em, or exchanging nickel liquid, in order for the bath presentation to change and to maintain a good property with 
■nper production. Moreover, the rate of an excellent article fell to about 60%. 

73] Although the stamper was manufactured like the example 1, without using the <example 2 of companson> 
>ve-mentioned minus charge neutralizer (A), a good non-electrolyzed nickel coat could not be produced and 
nufacture of a stamper was not completed. 
'741 

feet of the Invention] According to the manufacture approach of the stamper of this invention, a good stamper can be 
nufactured by high yield xmder the automated proems. 
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;i'4^;l/75>?^ffc:^!^fc©E^SiJ-& (SStb) ti. 0. 

1 : 1-1 : 1 i:-r?.OM?*bV\ v-Tf-xmi^cffP 
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[0 0 3 7] *fc. ±mmmm=-'y^ji^m (d) iibr 

(2 0~4 O g/d rn3 ) ; S^^-^;U7"5 Vd<^>Xl± 30 
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~1 05^raT'feS(3!D!!)WSL<. I^fc. M^iSfiti, ^ 
S (2 0-3 0°C) . W^. jto^-tt-rtcff 

Mtc. ±tmmii. mmm--^^)i'ii& (d) i:LT 
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(c) i,cii?,mm]kxs±tEfmm~y'r/iym (d) jcj; 

[0 0 4 7] *Rm)ii?^-yy;i/?i£ (D) T-^aab. 

X@A^*?7Ufc^. +^^{C7mbT^ ^^-y^y^l/Xyl/^r 
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[0 0 4 8] i^fc, m 1 ics^-r^iswtcisi/^Tffl^^^n 
CO 0 4 9] 01 fc^-r*%wfc{(f*b<ffli/^?.nssi 
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m^mmcoT'-^ cmmmm \c\.fct^-Dxm^L. ± 

[0 0 5 3] iSl/^T.- ±fB^^7tS7b'^7teSn/-c±f3;«f 

^nx^sA'^xs® (ms<?)''^^->'T^#-rs±tB 

h us^x hm\c)^s\:,x^mDm.mm.mmmi!k 
[0 0 5 4] ±m<ommitmm^mLtc-^'^7.m 

30 lc^*)=.'y^)\/m^2 0 0^3 5 0 nmm&Bl&h. ^ 

[0 0 5 5] $fc. ±^^mmmis.jLmcomTm. ±m 
tijsffib. m=-'yyj\^m^mm(Dmmwmmm^mi^^xm 

f^m^Ltc^k. m6:x-yh6\cmLXim'7'y:^-^ 
StflXD^SL. MS^fiffJifb. F^il-M©^^ 
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3 0 



-8- 



( 




IS 

• y >dm 

[00 5 8] cv-r-f xmisfct'fti^j ( A - 1 ) (omm 
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rrvfch-;i/2 0Bsj . TEi Si g mm^ 
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